MATERIALS AND METHODS
Antiserums: Goat antiserum to human IgG (list no. 71-201), goat antiserum to human IgA (list no. 71-212), goat antiserum to human IgM (list no. 71-211) and horse antiserum to whole human serum (list no. 70-040) were purchased from Hyland Laboratories, Los Angeles, California. The anti-IgG, anti-IgA and anti -IgM gave a single precipitin line in immunoelectrophoresis using normal human serum as antigen ( Figs. 1 and 2 ), while anti-human serum produced multiple lines with the same antigen (Fig. 3) . Further specification of the purchased antiserums by absorption was not performed. 
RESULTS

Experimental procedure
It was important to precalculate the potency of each purchased antiserum with use of a small Petri dish before making a large antibody-agar plate for the determination of many test samples. Otherwise expensive antiserums may be wasted.
As the concentration of antiserum in the agar or its amount on the agar surface decreases, the diameter of the diffusion rings increased until finally they became indistinct even with staining.
It was found that less antiserum was required in the spreading method than in the mixing method, at least when the antibody-agar plates were used soon after the preparation.
In the spreading method approximately 0.7 ml of the antiserum was required per 100 cm2 of the agar surface. In the mixing method the amount of antiserum had to be increased with the depth of the agar plate. When the antibody-agar plate of 100 cm2 surface was made by the mixing method, for the depth of 1.0 mm, 0.7 ml of the antiserum was required, and for the depth of 2.0 or 3.0 mm the antiserum had to be increased two or three times, respectively.
Since the depth of each hole must be at least 2.0 mm so that the amount of test samples may be practically equal, the spreading method was employed to determine immunoglobulin levels throughout this study for economical reason and convenience.
Concerning the standard graph it was nearly straight at 16 hours of incuba tion at room temperature, but became curved with further diffusion (Fig. 6 ). This 
Various diseases
The levels of IgG, IgA and IgM for serums from various diseases are shown in Figs. 7, 8 and 9 . The total protein levels for these serums are also shown in Fig. 10 may similarly be done as well as immunoglobulins. (Fig. 3) . Observations were described , however, concerning the cross-reactions among immunoglobulins.9,10 Even so, cross-reactions may be minimal, since in this study almost all multiple myeloma cases gave decreased IgA and IgM levels in spite of significant increase of IgG levels . If significant amount of cross-reactions occurred, IgA or IgM also would be found to be increased in these cases. Therefore , for clinical purpose the purchased specific antiserum may be used without further complicated absorption procedures , provided that it gives a single line against whole human serum in immunoelectrophoresis .
On the contrary it should be added that there is no assurance that the specific antiserum employed reacts with all the corresponding immunoglobulin . Fig. 11 reveals that there is IgG which reacts with anti-whole human serum but not with the specific anti-IgG. In multiple myeloma cases of this study, it is characteristic that IgG is markedly elevated, while IgA and IgM are decreased. Although gamma A multiple myeloma serum and macroglobulinemia Waldenstrom serum were not available in this study, it has been reported that there is monoclonal increase of IgA and IgM in gamma A multiple myeloma and in macroglobulinemia Waldenstrom, respectively, with decrease of other immunoglobulins.6 This phenomenon can be explained by monoclonal production of immunoglobulins by neoplastic cells.13 It should be mentioned, however, that monoclonal immunoglobulin abnormality can be present without increase of immunoglobulins, as is shown in one case of multiple myeloma in this study. Furthermore, a case with abnormal monoclonal IgM and without increase of macroglobulin concentra tion was reported front our laboratory.14 In other diseases it is hardly possible to say that there is characteristic increase or decrease of any immunoglobulin. However, it was noted that the cases under long-term steroid treatment tended to have decreased level of all immunoglobulins. In this study the number of cases was not sufficient to derive any definite conclusion and further studies should be carried out to clarify the problem.
The reports on immunoglobulin levels in various diseases have just begun to appear.11,15,16 Lee" noted increase of IgM in viral hepatitis. Also, in infectious mononucleosis IgM increase was observed by Wollheim and Williams .18 Whether the determination of immunoglobulin levels becomes an important tool for daignosis awaits further studies.
